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2ea 24" x 96%-bottom door 
Zea 31° x 96*%-top door 
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4ea 1/2° x 12" pieces copper tubing 
fea 5/8" x 1° copper brushings droolers 
4un 3/4° x 3” brass nipples 


1 3/4" temperature & pressure valve tap relief 
_ 2 3/4" x 12° galvanized nipple 


3/4" galvanized plug 

3/4* x 18" flexible copper water connector 
3/4* galvanized 90° "L’s” 

3/4° = 18" galvanized nipples 
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30 gal upright electric hot water heater 
{Jacket dimensions 18" diameter x 49° bright 
should get you 16” diameter interior tanks) 
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HARDWARE & MISC. “eo 
6 24" x 44" pieces strength glass 
(precut boxed glass ia available in this 
size from large glass companies) 
34° 3/2" x 1* adhesive backed neoprene 
weather stripping} 
16d nails 
#98 screws{or twist shank nails) 


latches y ee 

31/2" x 5° *T* hinges fom — 

3/8" x 2" pin w/ hairpin clip KM door hardware 
1/2" x 21/2" Zlat corner iron 

1/2" x 2 :1/2° pi-cce trbing for door 

Sipport-alumints or steel) 
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The doors are open during the day 1} to receive the Bun 


INTRODUCTION REPLECTORS a: 
: ; . T ; 8 on the box necter serve to wrap the sun around 

Breadbox sotar watez heaters oe oes eae A vert cil hot water tank has o very definite "heat cliff” “y pa igen SOS focus the sun on the Sean 

One or more ordinary hot oe age oiacad Hh a gtasa- as you «extract the last hot water. A sideways tar’ slowly AS A true tocusing collector corcentrater the intensity of 

ation and painted flat biack : : le raflecting doors - tapers off. Even though the total tank contents of a box the sun many times - the box neater with its flat reflectors ; 

cuvered insulated box with a aan che eank sad heater may be 60 gallons, it ta pcasible ty extract ar never concentrates “he aun more than about i 1/2 timea. 

the sun shines through ic cin dours onto the tank. least #0 callons of fairly warm water after a sunny day. Ine benefit of thie relaaed cuncentreti In is that it 

also bounces off the reflecting The last 23 gullons of warm water 1s heat the firet 60 work® al} year + even a3 the sun mevea tigh in the summer 


: gallons covlcun't taxe with them secauge of mixing. nd} : 
ana then cleeed at night to conserve heat 2). “ g end low in the winter. 


The reflectors can be focused py looking from the dtrec- 
tion of the gun and adjugting the doors unril the image 
af the black tank appears. ¥cu can alsa place «+ hand 
sairror on the airface of rhe dsocr, and move +* until the 
auwk gi iaght appears on the tank. \ 


ABSTRACT OF PLANS 

The plans describe the construstion of a golar hot lapels 
heater using two 30 galion electric ho* water RESEGT, pear 
with electric back up. They also dijcuss the Garay ape 5.9 
“he design ag that an interested person car vary ae co: 
Struction and know qenerally what to expect. The o ang is 
stress the celitive importance of dirferent aspects or 


the design - whara you must be very careful and where “Ven Bo 
you needn't be 40 careful. _ 
‘ 
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it's hard to get at the tnermostat after the tank 164 ons 
giaysed in. You can leave a deor in the back and Ce tan 44° 

reach an to adjust the therrestst or you can set it .‘e 
once, seal it up and then either plug it ta or unplug Co] 
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WHAT ASOU" FREED UG~ A Ladra \ | 
The large tank protects itself against freezing with its ‘ 
own bulk of warm water, Pipena lsading to and from the 
N "4 tank must be protected ag any ochtr pipes. 
i. Ag 2) \ 
uy If you ar- using the electric element as 4 back-up heater Se” \ ; 
this will of course prevent the tank from freezing - the ; es 
: thermostat can be 3-t low i‘ this is ali the use you want . | 
ff from the electricity. Heat tapes can be uaed on lines =— { ' 
a ‘ to and from the tanks. ae - : 
~~ 2 am 
2 % ™ : : 5 
Sin Gv’ 3 One safeguard for lines that have the danger of freezing Sy 
\ is to uge High Molecular weight polyethelene o: poly- ’ 
TAM buielanee This marerial is s0 strong and resilient that ‘ 
wy) it is abie to go through raysated freezing snd thawing 
cycles. It can also be used for hot water if the pres- + 
ORIENTATIC:! OP BOx sure ig mot axtremely high. The pipe ia mae by Orange~ 3 g 
bizg Pipe, Celanese and Phillips Products. i 
The drawings show che box icoking South with the long axis ; ; : 
puinting East-West. This iz csually the bast ortentation » In the case of power failure, another old standby mathod 
ae hee parable. cone Aoaees.. 2£ you have oniy.one teak, the : © grevent freeze-up is to. let the faucet drip agd keep 
best arrangement 18 to Lift the 5ox at an anyle and point ; (Water running sirouge tha, Spotem— net te Blea ieee taker atte Sas wet Ns tia nn ar 
it South - this eliminates the problem of thea cold water ; & es oie  . ere ae ee meee Era ; a amr aoe 
Siging with hot(see section on stratification) - the North ~ = 
end of th: tank will De high and the he~ wacer will stratify @ 
there. wh.le the cold water will rest at tha low South end, "Ss. | ES 
The angie you tilt the bo: should be tomerhat more tian z a 3 
your latituda - 10° to 30° more. 3 Se ee = 
ft ig not no -esga to use very shiny surfaces for *he 
This orientation qakes it scmewhat difficult for the ie We attemptec’ ed gutomate the coors of breadbox heaters using reflectors. The necformnce of fairly dull alaninum is t 
reflectors to operate except near the miadle of the i freon cannistera as they are used in tre skylid. It's not almest as good as shiny aluminum and white paiar aiso i 
dag: diificult to make «a syatem:to open and close tne doors in ; ' 
’ te th but it ditticalt to aak thi makea & good reflective gurcface for a box heatar. The } 
phot tage) abet Pa aers oe a sis ad © -e0ee By reason yeu are able to use dull aluminum or white paint ; 
tnat can deal with wind, snow and ice and close tightly s- ia that whe tank igs so Large and go close, the reflected | 
boT Uk RA aut eee get operated roves and pulleys can be added to beam can be ocattered « good deal and atill hit the i 
§ : j eee target. I 
i 
} ! 
i CHANGING SCALE i 


What happens 1f instead of a 16" diameter tank we use a 


J2° diameter tank ~ ‘iat is if we double all of the 


dimensiona of the plan? Why noc curve the teflectorsa? We built one water hearer 


of three 60° segments of a ciccle which we raced with an 

ordinary box heater. The curved reflectors burned parts 

teens ea more slowly. If we double all the : of the — oe and sores ileal as much heat 
Ae areas exposed to the sun are 2°24 times to the tanks as e more p “Tr Lan . 

a6 great, but the yuantity of water to heat is 2/=8 

times as great. Ccnsequentiy the water temperature \ 


Such a heating sytem will vork fine, but it will warm 


Get wat nt trode would rise and fali at about 1/2 the rat 
7" ¢ ” smaller model. Seok coe 
AIR LEAKS 
‘ Tt 19 very important to close off any 9aps in the 
qiazing since a small eraft arcund the tanke will 
cao cn i ; sar then of much heat. The seal that the doors The space between tanks and between the bos and the tani 
- a ae ce one very important. A 1/4" gap along the ends is not wasted - sun Sounces into the tank ends at 
' € of « door can render the doo . ; : 
ae SeRUlation. kr almost useless all times except noon 
aa GLAZING 
fa ang, 
2 4 ‘ ae Even in fairly mild climates the box should have two glass 


covers. an eat remely cold climates, three covers would 
make 9¢€::8e The mre glasa covers, the more careless 
you can be about closing the doors promptly at night. 
MIXISG & STRATIFICATICN 
: HEAT TRANSFER 
The «fficiency of @ Sox coliector is somewnat Nard to Gete HEAT TRANSFER 
Mine becauSe it i383 Nard to get ali the heat cut of tne tanan. 
As you take off hot water, the co.: water enters the f.rst 
tank end mises wit! the fot water - “he drocisrg act te 

Stow dram thig Mixtog - but it if nopelieas to go more than 
Slow .t down in tamkg with as jittie vertica. depen for 
Strat:ficaf.ion a8 & giueeaya not water tank. Muiripie + anks 
reduce the problem. 7? water mizes in each tank before 

1t sevves (oO the next - tnis siowa down the arrival cf any 
enie water at the last ‘tank. 


‘Se atorage tank itself is exposed to the som so rhe 
neat doean't have far to go to reach the water The 

Sun atriking the tank at the bottom and the siwmes seta 
up convection currents in the tank and teods to warm the 
Water uniformly - the sun striking the tank along its 
top heate a relatively stationary layer of water strat- 
ified there - this water becomes especially hot during 
the summer when the sun is high - an hour a so after 
sundown this hot layer has qiven most of its heat by 
conduction to the cooler water below. The steel tank 
walls aleo help distribute heat. 
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é Tinks - use Pot water tanks - they 
are giass *.ned and have a long life. 4 
HOW TO USF SYSTEM 
TESTIWS See eae eee 


If you have two electric water heaterce and you are con- 
sidering replacing one with a solar water heater with 
electric backup, aiways install the solar water heater 
where che most water is used, [t io always more efficient 
to heat a lot of water a Little than to heat a little 
eater s lot. Callectors always -un more ef*icirently at 
low temperatures than at high temperatures. 


we drained 35 gallons of hot water from the 
heater every afternoon, on the afternoon of 13 ESOeNesy: 
1975 when we arained the heater, it atarted Pues ue 
After 1? gailons, the temperature was 123°F and 4 
seilone, iO7°F. it wag a clear day - high femperecurs 
sf 62% and low cf 26°F. The entering tap water was 


62°r. 


For a week 


